Phenotypic modulation of cultured vascular smooth muscle cells: a functional analysis focusing on MLC and ERK1/2 phosphorylation.
Primary cultures of vascular smooth muscle cells (VSMCs) from rats offer a good model system to examine the molecular basis of mechanism of vascular contraction-relaxation. However, during pathological conditions such as atherosclerosis and hypertension, VSMCs characteristically exhibit phenotypic modulation, change from a quiescent contractile to a proliferative synthetic phenotype, which impairs this mechanism of vascular contraction-relaxation. Taking in account that Myosin light chain (MLC) and ERK1/2 directly participate in the process of vascular contraction, the aim of the current study was to analyze the involvement of MLC and ERK1/2 signaling during the process of VSMCs phenotypic modulation. Primary cultures of VSMCs from rat thoracic aortas were isolated and submitted to different number of passages or to freezing condition. Semi-quantitative RT-PCR was used to evaluate the mRNA levels of VSMCs differentiation markers, and western blot assays were used to determine the MLC and ERK1/2 phosphorylation levels during VSMCs phenotypic modulation. Also, immunocytochemical experiments were performed to evaluate morphological alterations occurred during the phenotypic modulation. Elevated number of passages (up to 4) as well as the freezing/thawing process induced a significant phenotypic modulation in VSMCs, which was accompanied by diminished MLC and ERK1/2 phosphorylation levels. Phosphorylation of MLC was suppressed completely by the treatment with a synthetic inhibitor of MEK-1, a direct upstream of ERK1/2, PD98059. These findings provide that ERK1/2-promoted MLC phosphorylation is impaired during VSMCs phenotypic modulation, suggesting that ERK1/2 signaling pathway may represent a potential target for understanding the pathogenesis of several vascular disease processes frequently associated to this condition.